Prevention of mouse lung tumors by budesonide and its modulation of biomarkers.
Chemopreventive drugs have the potential to decrease the morbidity and mortality of lung cancer. The development of these drugs could be expedited by the application of surrogate end-point biomarkers that demonstrate chemopreventive efficacy. In this study, the ability of budesonide to prevent lung tumors in mice was characterized further and its effects on biomarkers were determined. Lung tumors were induced in female strain A mice by vinyl carbamate (16 mg/kg) administered once weekly for 2 consecutive weeks. Four weeks later the mice started to receive 0.6, 1.2 or 2.4 mg/kg budesonide continually in the diet until killed at week 20. Budesonide caused a dose-dependent decrease in the multiplicity of lung tumors of 25, 58 and 82%, respectively. Budesonide (2.4 mg/kg diet) administered starting at weeks 4, 10 or 16, decreased tumor multiplicity by 82, 66 and 30% at week 20. Administering 2.4 mg/kg budesonide at weeks 4-20 or 20-35 and killing the mice at week 35 did not significantly decrease the yield of tumors, although both treatment regimens did decrease the size of the tumors and the progression of adenomas to carcinomas. Thus, budesonide delayed the appearance of lung tumors and decreased their growth and progression to carcinomas. To determine the effect of limited exposure to budesonide on biomarkers, it was administered for only 7 days prior to death at week 35. Budesonide decreased the proliferating cell nuclear antigen labeling in lung adenomas, carcinomas, parenchyma and bronchial airways by 87.6, 59.0, 41.1 and 25.4%, respectively. Budesonide treatment also increased the protein level of the p21 and p27 genes and increased the mRNA level of p21. Thus, short-term treatment with budesonide modulated biological and molecular end-points in lung tumors that might be developed further as biomarkers for its clinical chemopreventive efficacy in the lung.